Potentiation of nitrosourea cytotoxicity in human leukemic cells by inactivation of O6-alkylguanine-DNA alkyltransferase.
The HL-60 promyelocytic leukemia cell line is resistant to nitrosoureas and contains high levels of the DNA repair protein O6-alkylguanine-DNA alkyltransferase (alkyltransferase). We examined the protective role of the alkyltransferase in the nitrosourea resistance observed in this myeloid leukemia cell line to determine whether inactivation of the alkyltransferase with the modified base, O6-methylguanine (O6mGua), could sensitize these cells to nitrosoureas. The HL-60 cells were sensitized approximately 3.0-fold to five different nitrosoureas when the alkyltransferase was inactivated by 88% following a 24-h preincubation in 0.5 mM O6mGua. No effect of O6mGua preincubation was observed in the K562 chronic myelogenous leukemia cell line which is sensitive to nitrosoureas and has low levels of alkyltransferase activity. When regeneration of HL-60 alkyltransferase activity after exposure to nitrosoureas was prevented by maintaining cells in O6mGua, HL-60 became even more sensitive (3.7- to 8.5-fold) to nitrosoureas but remained slightly more resistant than K562. Next, we compared the dose of methyl- and chloroethylnitrosoureas which were cytotoxic in HL-60 with the dose which caused repair-induced inactivation of the alkyltransferase. Both methyl- and chloroethyl-nitrosoureas caused the dose-dependent inactivation of the alkyltransferase and with both, cytotoxicity was increased with O6mGua exposure. However, chloroethylnitrosoureas, which form a variety of O6 alkylation adducts, some of which are poorly repaired, exhibited 7-12 times more cytotoxicity relative to repair-induced inactivation of the alkyltransferase whereas methylnitrosoureas became cytotoxic only when the alkyltransferase had been inactivated. These data suggest that leukemic cells are sensitized to both methyl- and chloroethylnitrosoureas when O6mGua is used to persistently inactivate the alkyltransferase. However, the alkyltransferase provides more efficient protection from methylnitrosoureas than chloroethylnitrosoureas most likely because the latter form adducts which are poorly repaired by the protein and which if unrepaired may become cytotoxic cross-links.